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ABSTRACT 

Environmental  monitoring a t  Atomics  in ternat ional  i s  

pe r fo rmed  by the  Radiat ion Safety Unit of the Eea l th ,  

Safety,  and Radia t ion Se rv i ce s  Depar tment .  Soi l ,  

vegetat ion,  w a t e r ,  and  a i r  a r e  routinely sampled  up  

t o  a d i s tance  of 10 m i l e s  f r o m  Atomics  Internat ional  

p rope r ty .  Average  radioactivi ty concentra t ions  

m e a s u r e d  dur ing the  f i r s t  s i x  months  of 1966 

genera l ly  d e c r e a s e d  sl ightly f r o m  1965 a v e r a g e s .  











A. ENVIR ONMENTAI, RADIOACTIVITY DATA 

The  a v e r a g e  r ad ioac t iv i ty  concen t ra t ion  in so i l  and  t txgt , tat ion 

s a m p l e s  a r e  pres t ln ted  in T a b l e s  I  and  11. 

T A B L E  I 
SOIL, P.ADIOAGTIVITY DATA 

T A B L E  I 1  
VEGETATION RADIOACTIVITY DATA 

I I 1965 F i r s t  Half - 1966 - 
A v e r a g e  A v e r a g e  

P r o c e s s  w a t e r  u s e d  a t  t he  N D F L  i s  obtained f r o i n  we l l s  and s t o r e d  

in two 5 0 ,  000 ga l lon  c a p a c ~ t y  t anks  120tablcl w a t e r  1s d c ~ l l v e r e d  t o  the  site 

by a  vendor  a n d  i s  not  a n a 1 y ~ ~ c - l  W c l l  w a t e r  1s sarnpled  monthly  f r o m  the 

supply l inc  a t  two locations T h e  a v e r a g e  we l l  w a t e r  ratlioac t ivi ty 

concen t ra t ion  1s p r c s c n t e d  In Tah le  I11 



TAB1,E I11 
IVE1,L W A T E R  RAlIIc3ACTIVITY DATA 

S o i l ,  v ~ g ~ t a t i o n ,  a d  w a t c r  a r t 7  s a m p l e d  m o n t h l y  a t  tbcx C h a t s w o r t i r  

R c s t , r v o ~ r ,  w h i c h  is ownt.cl a n d  opc,ratrcl  by  tl~c. L,os Angc. 1c.s C l t y  I l c . p a r t i n c ~ n t  

of w a t < . r  ant1 P o w c r  Soi l  an t i  v e g c t ~ l t l o n  r a d ~ o a c - t l v l t y  d a t a  l o r  t h ~  I - e s c l r v o ~ r  

\ l o n ~ l o r l n g  of c3n \~ron l . i i ( ,n l , i l  all-  f o r  long- l1 \c~ t3  p i i r t ~ ( u l a I c ~  rcltiioac t iv i ty  

is pt' I - f  o r - ~ ~ l r ~ t l  c c t i - i t l ~ ~ ~ l o ~ i s l ~  ~1 t 110th t l i ~  1 ~ t ~ d ( i ~ j l 1 d r t ~ ~ r s  c i ~ ? d  Y I I F I ,  S I ~ P S  Air 15 

< I I - ~ F \ v I ~  thr-o~igl1 LL l ~ l t ~ r  \ v h ~ c  11 1s collnt<' t i ,  ~ l t c ~  72-lhotlr dc,cay pc,r~od, l o r  

long-1lvc.d r d c l i o ~ ~ c  t ~ v l t y  '1'11~. < I \  (xrc igcs  ( oiic cXnt r ~ l t ~ o n  of lorig- l ived  l,c>tci 

r ' i d ~ o ~ l c  t ~ b  tt) I S  p r < ~ s v n t c ~ t l  111 Tciljltl \ 



TABLE V 
A I R B O R N E  RADIOACTIVITY DATA 



11. EN VIrIONMEN TAL MONITORING PdOGRAM 

A.  GLNKLII,L DESCRIPTION 

Soil and vegetat ion sample  collect ion and analys is  w e r e  

ini t iated in 1952 in  the Downey, Cal i fornia  a r e a  whe re  the Company 

was  ini t ial ly located.  Envi ronmenta l  sampling was  subsequently 

extended t o  the p roposed  Sodium Aeactor  Exper iment  (SiXE) s i te  in 

May of 1954. In addition, sampl ing w a s  conducted i n  the B u r r o  

F l a t  a r e a ,  southwest  of SAE, whe re  many radiological  ins ta l la t ions  

a r e  cu r r en t l y  in operat ion.  The Downey a r e a  survey  was  t e rmina t ed  

when the Company re loca ted  t o  Canoga P a r k .  The p r i m a r y  purpose  

of the environmental  moni tor ing p r o g r a m  i s  t o  su rvey  environmental  

radioact iv i ty  adequately t o  e n s u r e  that  In ternat ional  operat ions  

do not contr ibute  measu rab ly  t o  environmental  radioact iv i ty .  

i'.. recen t  study of pas t  da ta  showed that  th i s  purpose  could 

be achieved with a l e s s  extensive  environmental  moni tor ing p r o g r a m  

than that  which ex i s ted  until  July 1964. The re fo r e ,  beginning with 

that  month,  the number  of sampling s ta t ions  wa.s reduced  considerably ,  

a s  indi.cated in the da ta  t ab les  of th is  r e p o r t .  In addition, beginning 

in J anua ry  1966, off- s i t e  environmental  su rvey  s a m p l e s  wil l  be 

analyzed qua r t e r l y ,  on- s i t e  s amp le s  wil l  continue t o  be analyzed 

monthly.  The locat ion of sampl ing s ta t ions  i s  shown in F i g u r e s  4, 5, 

6, and 7,  and in Table $1. 
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T A B L E  VI 

S A M P L E  STATION LOCATIONS 

STATION 

SV- 1  

s v - 2  

SV-12 

SV-13 

SV-14 

SV-  1 9  

SV-24 

SV-25 

SV-26 

SV-27 

SV-28 

SV- 3 1  

LOCATION 

S R E  R e a c t o r ,  N D F L  

S R E  P c l r i m e t c r  D r a i n a g e  D i t r h ,  N D F L  

Blclg, O b 4  P a r k i n g  I ,ot ,  N D F L  

Bldg ,  020 ,  N D F L  

m d g .  0363 ,  NDFL 

Rocke tdyne ,  P F L  

Santa  S u s a n a  S i te  A c c c s s  Road  

KEWR R e a c t o r ,  N D F L  

Sod ium C l e a n i n g  P a d ,  NDFL, 

Canyon  E3elox.v. B ldg .  022 ,  N D F L  

Santa  S u s a n a  S i t e  E n t r a n c e  

H e a d q u a r t e r s  

DeSoto Avenue  a n d  P l u m r n e r  S t r e e t  

Nordhoff S t r e e t  a n d  M a s o n  Avenue  

DeSoto Avenue  a n d  P a r t h e n i a  S t r e e t  

Canoga  Avenue  a n d  Nordhoff S t r e e t  

S i m i  Va l l ey ,  I,os A n g e l e s  Avenue  a n d  S y c a m o r e  Road 

Agoura  

C a l a b a s a s  

Non-Rad ioac t ive  M a t e r i a l s  D i s p o s a l  A r e a ,  N D F L  

C h a t s w o r t h  R e s e r v o i r  - N o r t h  Side 

A d j a c e n t  t o  Bldf; .  029,  N n F L  

B u r r o  F l a t  I3ra inagc  Control .  P o n d  G .  S t .  a n d  17th S T .  , N D F L  

T o p  of B e l l  Canyon  Below R oclzetdyne De l t a  P o n d  
Sp i l lway ,  P F L  

SKF, Re ten t ion  D a m ,  N D F L  

R ocketdyne  R e t e n t i o n  Reservoir, P F L  

Wel l  W a t e r  E'rom E. T. 13, . N D F L  

W e l l  W a t e r  f r o m  B ldg .  3 6 3 ,  N D F L  

Rocke tdyne  Kctent ion  K e s c ~ r v o j r ,  PFL 

R ockctdyne  R c t cn t ion  E i  cxsc,rvolr ,  PFL 



STATION 

W 14  

LOCATION 

B u r r o  F l a t  D r a i n a g e  C o n t r o l  P o n d ,  G.  S t r e e t  
a n d  17th  S t r e e t ,  N D F L  

B u r r o  F l a t  D r a i n a g e  C h a n n e l  Ad jacen t  t o  Bldg .  3 8 3 .  
( C o l l e c t s  d r a i n a g e  f r o m  Rldg .  0 0 9 ,  020 ,  a n d  100  
a r e a s  ) 

C h a t s w o r t h  R e s e r v o i r ,  South Side 

C h a t s w o r t h  R e s e r v o i r ,  Supply In le t  



B .  S.P-NIPLING SJ ,MPLE PKEPkitAT1ON METHODS 

Surfdce  sol1 t y p e s  available f o r  sampl lng  range  f r o m  

decomposed  grclnlte t o  c l a y  and l o a m .  S a m p l e s  a r e  t a k e n  f r o m  the  

top  1 /2 - lnch  ldyer  of g round  s u r f a c e .  T h e  sol1 s a m p l e s  a r e  

packaged  dnd sed led  In p l a s t l c  containers and r e t u r n e d  t o  the l a b -  

o r C L t o r y  f o r  and lys l s .  

S a n p l e  p r c p ~ r a t l o n  c o n s l s t s  of transferring the s o d s  t o  

Pyrex  b e a k e r s  and drylng In a muf f l e  f u r n a c e  at 50O0C f o r  ap-  

proximately clght  h o u r s .  Af ter  coollng, the  sol1 1s s l eved  to  obtaln 

~ l n i f o r r n  p a r t l c l c  s u e .  O n e - g r a m  al lquots  of the  s l eved  s o d  a r e  

wclghed and t r , i n s f e r r e d  t o  stainless-steel planchets .  The  sol1 1s 

wc,tted ln thc  pldnchct wlth ace tone ,  dgltated t o  obta ln  u n l f o r m  

i ,<rnplc thlc kncsss, r e - d r l e d ,  and counted.  

Vrgetcitlon s , ~ m p l e s  o ~ t a l n e d  111 the f i e ld  a r e  of the  s a m e  

pl'lnt typc wllc,rcver possible, g c n c r d l y  sunflower o r  wild tobacco 

l c ,Lvcs .  I h c s ~  types  mcilntdln <I. m o r e  zc t lve  growth r a t e  dur lng  

thcl d r y  s e ~ i s o n  tll,in does  m o s t  n'i tural vegctat lon lndlgenous t o  the  

l o  r .  v'eget<itlon lc , lves  & r e  s t r lpped  f r o m  plants  and s e a l e d  

111 ~ C C  ( re2111 cc ' r tons  f o r  t r n n s f c r  t o  the  l d b o r a t o r y  f o r  ~ n a l y s l s .  

Pl,int root  s y s t e m s  ~Lre not no l -n ld ly  , in<ily~ecl .  

Vc~get~it lon s,irnplcls <i re  f l r s t  w,ishcd wlth t ap  w a t e r  t o  

llcluots of p u l v e r l ~ t d  a s h  i r o m  c.,lch c rrlc-lblc , i r e  w e ~ g h c ~ d  , \nd t r , ~ n s -  



Samples  of wel l  w a t e r  a r e  o b t a ~ n e d  monthly at  the  NDFL 

and wa t e r  1s a l s o  obtQlned f r o m  the i h a t s w o r t h  Kese rvo l r .  The 

wa t e r  1s d rawn Into one- l l t e r  polyethylene bot t les  and t r a n s f e r r e d  

t o  the l abora to ry .  

F ive -  hundred m l .  of wa te r  a r e  evaporated t o  d r y n e s s  in 

c rys ta l l i z ing  d i shes  at  approximately  90°C. The res idue  s a l t s  a r e  

t r a n s f e r r e d  t o  s t a i n l e s s -  s t ee l  p lanchets ,  wetted with dis t i l led  

wa t e r  t o  produce ;z uni fo rm sample  distr ibution,  r e - d r i e d  under 

in f ra -  r e d  l a m p s ,  and counted. 

Environmental  a i r  s ~ m p l i n g  i s  conducted continuously at  

the Headqua r t e r s  and N D F L  s i t e s  with automat ic  a i r  s a m p l e r s  o p e r -  

ating on 24-hour sampl ing cyc les .  Ai rborne  par t i cu la te  rad io -  

act ivi ty i s  col lec ted on  I-IV-70 f i l t e r  paper  which i s  automat ical ly  

changed at  the  end of e ach  sa-mpling per iod.  The f i l t e r s  a r e  removed  

f r o m  the s a m p l e r  and counted a f te r  the radioactivi ty h a s  decayed f o r  

at  l e a s t  72 hou r s .  The volume of a typical  daily environmental  a i r  

sample  i s  approximately  20 cubic m e t e r s .  The min imum detection 
3 

l im i t ,  ca lcula ted at  2 counter  background i s  on the o r d e r  of 0 . 04uuc /n i  . 

When abnormal ly  high a i rborne  radioact iv i t ies  a r e  ob- 

s e rved ,  the  radioactivi ty decay data  i s  plotted t o  de t e rmine  the  

p r e sence  of shor t - l ived  isotopes  other  than  natura l ly  occu r r i ng  

radon,  thoron,  and daughte r s .  If fal l-out  i s  suspected,  the decay 

c h a r a c t e r i s t i c s  a r e  observed .  If the radioactivi ty decays  as  a function 

of t - l e 2 ,  the  data  curve  i s  ext rapola ted in  o r d e r  t o  de te rmine  the  date 

of or ig in .  Th is  date i s  compa red  with the da tes  of p~zbl ic ized nuc lea r  

detonations to de t e rmine  if the abnormal  a i rborne  radioact iv i ty  was  

caused  by such  deton a t '  ~ o n s .  



A g raph  of avera-ged long-l ived a i rbo rne  radioactivi ty 

concentra t ions  de tec ted  at the  Headquar te r s  and N D F L  faci l i t ies  

during the f i r s t  half of 1966 i s  p r e sen t ed  in F igu re  8 .  The g raph  

shows re la t ive ly  low a i rbo rne  radioactivi ty concentra t ions  during 

the f i r s t  t h r e e  months  of the repor t ing  per iod,  followed by an in-  

c r e a s e  in the incidence of t r an s i en t  peaks  accompanied by a slightly 

h igher  basel ine  radioact iv i ty  concentra t ion level .  



RAINFALL RECORDED ON DAYS 
INDICATED BY DOT 

JANUARY FEBRUARY MARCH APRIL  MAY JUNE JULY AUGUST SEPTEMBER NOVEMBER DECEMBER OCTOBER 

Figure 8. Long-Lived Airborne Particulate Radioactivity 

Atomics International Headquarters and NDFL - 1966 



C.  COUNTING AND CALIBrilATION PROCEDURES 

Envi ronmenta l  soi l ,  vegetation, a i r ,  and wate r  s amp le s  

a r e  counted f o r  alpha and be t a -gamma  radioactivi ty in automatic 

propor t ional  counting s y s t e m s .  The sample -de tec to r  configuration 

p rov ides  near ly  a 2 w geomet ry .  The detector  ha s  2 thin window 

and i s  continually purged with a 90% argon,  10% methane  counting 

g a s .  .PA p r e -  s e t  count mode of operat ion i s  used  f o r  all  s a m p l e s ;  

however,  an over r id ing  p r e - s e t  t i m e  i s  a l so  u sed  f o r  a lpha counting 

t o  prevent  the unneces sa r i l y  long counting of s a m p l e s  with ex t r eme ly  

low act iv i t ies .  The min imum detection l im i t s  shown in Table VII 

w e r e  de t e rmined  by using typical  values  fo r  p r e - s e t  count, p r e - s e t  

t ime ,  s y s t e m  eff ic iencies ,  background count r a t e s  (approximately  

0.03 cprn 01 and 12 c p m p - y ) ,  and sample  s i z e .  

TABLE VII 

MINIMUM DETECTION LIMITS 
I 

SAMPLE I ACT1 VITY I MINIMUM UETI E C TION LIMITS::: 
I, I I I 

/ vegetation1 a 1 0.064 - + 0.076 ( u n c / g r a m  a s h )  I 

::: Standard  e r r o r  

Water  

Countlng sy s t em eff lc lencles  a r c  deterrnlned rou tmely  

40 usmg & a  D t E i- 3- (wlth and wlthout alpha a b s o r b e r s )  and K . 

Po ta s s lum-40 ,  ln the f o r m  of s t andard  reagent  g r a d e  KCl, 1s 

used t o  s lmula te  sol1 and vegetation samp le s  f o r  pu rpose s  of 

cal lbrci t lon.  It hcts compound spec l f l c  actlvlty of c i pp rox~mdte ly  

830 dpm pe r  g r ~ l m  KC1 and .i beta energy  of 1.33 mev .  I ts  ad- 

I@-Y 

a 

13.8 - t 2.1 (uuc /gran ;  a s h )  

0.038 - "i- 0.046 ( u u c l l i t e r )  



vantages  a r e  pur i ty ,  long half- l ife,  c rys ta l l ine  f o r m ,  and low cos t .  

A seeming  disadvantage i s  i t s  beta  energy  which i s  somewhat h igher  

than that expected in environmental  s amp le s ;  however ,  t he  e r r o r  

in t roduced by th i s  h igher  energy  ha s  been de te rmined  t o  be 

insignificant .  

In p r ac t i c e ,  KC1 i s  s i eved  and divided into al iquots,  in- 

c r ea s ing  each  in 100-mi l l ig ram inc r emen t s  f r o m  100 t o  1200 mi l l i -  

g r a m s .  These  al iquots a r e  placed in s t a i n l e s s - s t e e l  p lanchets  of 

the  type used fo r  soi l  and vegetat ion s amp le s  and counted i n  the 

propor t ional  counting s y s t e m .  The r a t i o  of sample  activi ty t o  ob- 

s e r v e d  net counting r a t e  f o r  each  aliquot i s  plotted a s  a function of 

aliquot weight ( s e e  F i g u r e  9 ) .  The cor rec t ion  fac to r  ( r a t i o )  c o r r e s -  

ponding to each  soi l  o r  vegetation sample  weight i s  o b t a i ~ e d  f r o m  

this  g raph .  The  product  of the co r r ec t i on  fac to r  and the  net  sample  

counting r a t e  y ie lds  the sample  activi ty (dpm).  Th is  method ha s  

beon proved usab1.e by applying i t  t o  var iously  s ized  al iquots of 

uniformly mixed environmental  s amp le s  and observing that  the r e -  

sultant  specif ic ~ c t i v i t i e  s  [all  within the expected s ta t i s t i ca l  counting 

c - r ro r .  




